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AN EXPERIMENTAL COMPARISON OF DRILL AND DIRECT 
EXPERIENCE IN ARITHMETIC LEARNING IN A 
FOURTH GRADI 


Lowry W. HARDING and INEz P. BRYAN? 


Ohio State University 


Editor's Note: There has been now fi ears e considerable / 
retical interest in functional learning. The authors secure better results i 
letno fe +} » 1, > 


INTRODUCTION 


DURING the €ar irt of the present century t! \ pment of star 


lized tests focused attention upon the teaching and learning of specific 

of knowledge and the mastery of discrete skills. In no subject was this 
} 


stronger than in Arithmetic, where major emphasis could 


pla ed so 


asily upon the computational skills. The effectiveness of the teaching- 


ining process’ was increasingly judged by the speed and accuracy ot 


ing computational processes. As a result, drill became tl lmost 
ersal mode of instruction. 


Drill methods did not succeed in developing in pupils the ability to 


apply arithmetical skills to the solution of practical problems. In some es 


1! 


lrill appeared to be a handicap (2). As evidence accumulated that intelli 


zent mathematical behavior was not learned through drill (3), many teachers 


egan using experimental, liberalized procedures. This took various forms, 


ich as delaying formal teaching of the subject (1), striving for more 


exact”’ grade-placement in terms of Mental Age and other factors (12), or 


developing ‘‘activity” programs (7). 


The trend away from drill toward the teaching of arithmetic through 


functional activities gained much ground during the past decade. Many re- 


ports indicated that the functional approach was effective (8, 9, 10, 11, 13), 
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ilthough most of the reports were from the lower grades. It began to app 
that the “‘arithmetic problem’’, the biggest obstacle to curricular reorgani: 
ion and the bugbear of so many children and teachers, was being sol\ 
With teachers having learned to use standardized tests as tools, rather tl 
Ulowing them to direct the teaching process, and learning to teach functio: 


1 


lly. it seemed that arithmetic might become interesting and teacl 


During the past few years this trend appears to be reversed. Opinio 


f individuals (14) and reports from influential organizations (6, 12, p. 4 
indicate that functional programs of arithmetic teaching are being consid 
1 inad te, especially for the intermediate and upper grades. Th 
reports and the pressures of the present worid situation are Causing mat 
teachers to abandon liberalized procedures. The thorough understanding and 
mastery of arithmetic assumes critical importance in view of the increasit 


vwced for technical services which require mathematical ability. Complaint 


to the effect that schools have failed in teaching the “Three R's” are heard n 


with increasing frequency. The results of the Army tests and reports fro 
personnel departments of industry concerning the results of their “‘fitnes 
tests are far from reassuring. Not understanding the techniques of a ‘‘func- 


tional’ program or lacking faith in their effectiveness in its use, and realizing 


the importance of “results”, teachers are rapidly reverting to the most 1: 
formalized drill. 
In view of the confusion and conflict in the thinking and practices of wit 
teachers of arithmetic, there is need for all available information concerning és 
the effectiveness of various materials and procedures. The experiment re- : 
ported in this article is pertinent because it was conducted in an intermediate - 
rrade of a public school in a large city system with no unusual material or , 
equipment. It bears directly upon the larger problems of method and “re- , 
sults’ or outcomes of instruction. It is hoped that readers will consider it 
‘reportorial” rather than controversial, and make whatever practical uses of tali: 
it as seem feasible ig 
The 
THE PROBLEM of | 
It is generally assumed that different instructional procedures result in rep 
different kinds of learning. That assumption gives rise to the many argu- gro 
ments concerning methodology. Questions concerning what instructional 
procedures are most effective in promoting understanding, developing com ero 


iT 
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tional skills, improving ability in problem-solving and in providing fot 
vidual differences have not been answered conclusiely. It has been sug- 
1 that social problems furnish a vitalizing basis for teaching (4, 13) 
hat experience with problems may aid children in solving them (3, 9, 
), although both are frequently questioned. All these questions need 
ther inquiry. 
Many teachers agree that experience learning, through functional activi- 
ffers unusual opportunity for practicing democratic relationships, devel 
personality” and stimulating independent thinking. They are less 
in that such procedures are practical in “‘traditional’’ schools, especially 
intermediate and upper grades, or that they yield results as satisfactory 


formal procedures in subject-matter achievement. Studies are needed 


bear upon these points. 

The problem of the study reported here was whether pupils taught 
rough functional procedures would attain as high achievement on stand- 
lized measures of computation and reasoning as would pupils taught by 
rmalized drill methods. There were several related problems which are 
ted below. Could concrete experiences involving mathematical procedures 
e introduced into one classroom of a public school without disturbing other 
teachers or disrupting the school program? Is a vitalized program possible 
within the limits of instructional materials regularly provided or obtainable 
without special expenditure by the teacher or school treasury? Is it possible 
to cover the material included in the Arithmetic Course of Study for one 
srade by means of concrete experiences and is such a method practical in 
terms of teacher time and energy expended? What are the comparative 

hievements, from the two methods of instruction, in social adjustment and 
emotional stability? 

The experiment was conducted on the fourth grade level in a departmen 
talized school in a city system (population approx. 350,000) where classify- 
ig, marking and promoting are on the basis of subject-matter achievement. 
The pupils used as subjects were those regularly enrolled in the fourth grade 
f the school. They came from within the confines of the school district and 
represented a typical cross section of its constituency, a lower middle class 
group. 

As the school system uses the semester plan, the study included two 
groups of 4A” pupils. It covered one semester's work with each group. 


approach and relative skill in each. These questions 


d by the school principal, the members of the teaching staff 


tor of the experiment. In the judgment of these individuals the tea 
preferences were ni evident in the proceedings used in either part 
experiment. Their opinion, based upon frequent observation, wa 

i I I i 


of the two methods was used conscientiously and effectively. No differ 


in skill was observed, although any difference in teaching skill should 
favored the drill method, due to longer experi with drill techniqu 
By starting the experiment in the last semester (spring) of one 


year and finishing it during the autumn (first semester) of the next s 
year, the intervening summer decreased the danger of a “halo” effect f 


the use of one method influencing the use of the other. As a furthe 


guard, the records kept on cach group were stored, without being 
ized, in a place inaccessible to the teacher or director. They were 


} 


available for study, summary and analysis only after the work of both gt 
was completed. Possible seasonal influence upon learning was recogn 
and taken into consideration in evaluating the results of the study. 
Throughout the discussion following, the two groups will be desigr 
as “experimental” and ‘‘control”’. The group with which personal experie: 
proje ts were used to the exclusion ot drill is tern ed the exper mental gt 


The class which followed a textbook and had formal drill procedures « 


usual type is designated as the control group 


PROCEDURES WITH THE EXPERIMENTAL GROUP 

Because of limitations inherent in a departmentalized schoo! situati 
disintegration of total school experiences of pupils, lack of complete p! 
ning among the teachers, and difficulties in securing full use of building 
equipment—the activities and projects used were those which could be car- 
ried out during the period when the teacher conducting the experiment 
in the room with the pupils; that is, during the “Arithmetic” period. 1 
problems for the experimental group were found in activities which were 
selected because of richness in mathematical possibilities, adaptability to ¢! 
situation, simplicity of execution and appeal to the children. Every idea at 


activity used was decided by majority vote of the pupils, after discussion 


i JOURNAL OF EDUCATIONA SEARCH 
I} her worked with both groups, thus avoiding questions cor , 
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estigation of materials, costs and probable results. The evaluation of thes« 
ctors by the pupils often furnished experiences which were as educativ: 
he actual project. 
The pupils in the group sold candy to the other children in the school 
ter lunch, for they investigated and found that it was not well to eat 
ndy before a meal. Some of the candy was purchased from a wholesaler 


id sold at retail, some bought from a retailer at reduced prices for quantity 
irchases, and some was made by the children after purchasing the necessary 
gredients 


They weighed and measured themselves for the grade health chart 


ey kept a temperature chart and a weather chart for the classroom. They 
ight material—after much pricing and comparing of samples—and made 
irtains for the windows of their classroom, using the profits from the 
ndy sales. The school having decided to have a kite-flying contest, the 
pils of the experimental group constructed their own kites, as well as a few 
extra ones for sale. They conducted a paper sale, measured and diagrammed 
room for a rearranged seating plan, sold and served lunch to the other 
i hildren, and conducted a number of less ambitious activities involving use 
f arithmetic. 

All of the activities were happenings of timely interest to the group. 
Being their own suggestions, decided upon after much discussion, they were 
ct performed wholeheartedly and enthusiastically. The experiences were rich 
n possibilities for developing quantitative thinking, for giving practice in 

ymputation, for developing habits of intelligent behavior in dealing with 
problems, and in opportunities for democratic living. Of course, the pupils 
made mistakes. But they did not make many, for they were intensely inter 
ested in the jobs they were doing. Seldom did a child make the same mistake 
twice, for the consequences of mistakes were made clear in concrete terms. 
Children checked and rechecked their work, frequently asking other children 
to go over it with them. 

Perhaps no other activity offered as many possibilities as the lunch 
which the group prepared, sold and served to the other children in the 
- school. It furnished practice in comparing price and quality of materials to 


rere 

| determine what and where to buy; in estimating quantities to order; in 
iguring costs; in measuring quantities; in figuring proportional parts; in 
adjusting numbers of workers to amounts of work to be done in various jobs 

OI 


n making out and checking bills: in collecting and counting money; in 


| 
ait 


ing bills and hguring prouts. Plans were made concerning th 


pay 

practical and attractive menu to serve, the best way of preparing f 

the most efficient division of labor; the best way of serving, the way 
ost time in order to serve quickly and keep warm food warm and col 
ld, keeping in mind limitations of space and equipment. This 

n which responsibility for real work was assumed by the group 

ind as individuals, was a real adventure in social living, giving experien 

planning, executing and evaluating. 


Another typical example was the kite flying contest. This gave ex 
buying string and paste, in measuring, and in cutting without wast 


ilso brought up such problems as wind resistance, the relationship o 
of tail to size of kite and the weather, the problem of bowing a kite 
techniques of flying. Since approximately two hundred children » 
participate, rules for the conduct of the contest had to be developed, iny 
ing a wholesome exchange of ideas, opinions and experiences. 

All activities, projects and problems carried on by this group wer 
for the ‘arithmetic’ portion of the curriculum. They were solved by 
viduals, by small groups and sometimes by the class as a whole. Whe: 
new process was needed it was discussed, explained and demonstrated 
few sample applications were made and the work of the group proceed¢ 
Not infrequently children developed understandings of new processes 
operations in terms of their needs for using them, without outside hel; 
Arithmetic textbooks were used occasionally, as references or for explana 
tions of processes, but not for systematic teaching or practice. The teac! 
prepared a chart of the textbook assignments following the course of stud 
and, as processes listed in it occurred in classwork, checked them. However 
this was kept only as a private record and reference. It was not used 
influence or direct the activities of the group. 

Table I was prepared from that chart and shows the number of day 


4 


on which various processes were used by individuals or groups in their wor! 


upon various enterprizes. It should be remembered that the work with t! 


group covered one semester, or ninety school days. 


PROCEDURES WITH THE CONTROL GROUP 


The control group followed the adopted text for the grade in its Arit 
metic. Page by page assignments were made. Addition, subtraction 
multiplication were reviewed. Besides this review, the course of study assigt 
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for the senfe if ed the more ditt y 
asier steps in division, drawing to scale, and introdu 
of numbers 
[he major portion of the work was division. Thx 
teaching this process. Work involving f 
nental processes was given regularly thro he 
problems and mixed drills. All drill exercis: ind 
competitive, children being urged to imp f 
s of individual children were not comp h 
TABLE | 
OF OCCURRENCE A 
| < = ra = aia 
Sale 76 76 44 32 5 
Record 24 41 13 18 16 
Keeping Attend- 
7 | 23 34 27 14 0 , 0 
faking Book 
shelves 12 12 ‘ 10 7 12 2 
i Curtains 12 12 9 4 l 7 
Making Display 
Cases 11 11 11 - 3 10 4 
Making Kites 3 10 10 7 ) 17 13 6 
. ale 7 7 7 3 2 
| Lunch |} 32 | 36 36 20 6 32 $6 
ng Games | 61 24 16 27 17 0 11 0 
emperature Chart; 11 | 32 4 14 . 9 26 0 
Weather Chart 9 7 4 | 8 6 Li 0) 
Other Activities |; 33 51 18 | 18 9 62 49 17 


The results of the two methods of instruction w 
parisons of the growth of the two groups in computational ability, reasoning 
ability, social adjustment and emotional stability. Subject-matter results were 
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ere 
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ol P 10n 
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19 6 
13 ( 14 
{ 62 17 
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Daily assignments were made, with seat work, checking of papers, 
making corrections and blackboard work. Explanations and demonstrations 
were usually made by means of blackboard and pointer. Every effort was 
made to exemplify the more efficient of “typical’’ procedures. 


determined by com 
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letermined by comparing the gains made by the two groups on alter: 

yrms of the Stanford Achievement Test. Relative progress of the groups 

of growth was determined by comparisons of anecd 


1s kept for each group and by comparisons of full school records of ea 


le before and after the experiment. 
Comparisons of the achievement of the two groups can be made intel 
tly only in terms of some estimate of their ability and subject-matt 
nderstandings at the beginning of the study. Table II shows the range a: 
ril yn of intell juotients of the children in the two groups. 7 


1. O. ratings were secured on the Stanford—Binet Individual Intelligence T 


sdministered by the staff psych 


) Grouy G 
1 
2 
2 
$1 33 
0 
fedia 
M 86.7 9.4 
=12.9 12 
group and tw transferred to ar 
r rds of thes ymitted from al 
rbove ) e pupils in attendar 
gr es 


While the children composing the two groups were not selected, they 
were approximately equal in I. Q. ratings. The differences in range and dis 


tribution are minor so that, for all practical purposes, the two groups may be 
} 


consk 


i¢ red { omparable 


beginning of the experiment, is shown in Table III. For easy comparison 


the 


The standing of the two groups in computation and reasoning, a 


scores 


i 


ave be en 


re 


i 


iced to grade levels and grouped. 


tie 
ull 


iff psychologist 
TABLE I] 
INTELLIGENCE QUOTIENT 
= 

| 
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TABLE III 


ACHIEVEMENT RATING BEFORE T! . 
( puta Reas 
Ex} i 
4 
i 61 


Both groups were slightly below the fourth grade achievement standat 


e test. Since they were leaving 4B and just entering 4A when subject 
the test, both groups were approximately one half grade or five month 


1 


w the test standard for that stage. The control group had a slightly 


range but not sufficient to make a serious difference in comparison 


me 
TABLE IV 
AcHIEVEMENT RATING AT END OF EXPERIMENT 
Computat Reas 
LA 
Exp Cont Exp ( 
6.4 l { l l 
4 ; 
4.4 11 
9 6 
4 1 6 2 
0 ( 1 
1 33 1 
4 3 ; 4.¢ 
4. 38 1.31 4.4 4.14 
4. 54 4.3 4. 62 1.21 
66 69° f 


> 
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tation d reasonin 


| tal i the two groups in compu 
id experiment, is shown in Table IV. As in Table III, the 
een grouped in school grades by months or tenths of school year 
It 1 e that the range of scores tor both ¢ 
h x} eritl I he tf rt 
\ ore difficult than in previous grades, causes individual 
na ett o pecome more eviden | 
il differences, since the pupils were not torced 
| from the data of Table IV, that bot! IPs 
tandards at the end of Grade 4A. However, their achievemer: 
htly better than the normal expectation for pupils with mean I. € 
Ihe gain of the two groups in computation and reasoning, as ev 
d by achievement test ratings, is shown in Table V. The Range, M ‘ 
Mean and Standard Deviations are shown for each group. The reliabilit 
the ditference between the two means in Computation and in Reasoning 
lso reported, since the reliability of the difference in the achievement ot 
al 
two groups is an important question in deciding the significance of 
gr 
TABLE V 
COMPARATIVE GAIN IN COMPUTATION AND REASONING 
— 
Computation Reasoning 
Index 
Exp Control Diff. Exp. Control Diff , 
th 
; Total Gain (s yrs 20. 46 18.15 | 2.31 19. 53 6. 93 2.6 ar 
Rang: 1. 70 1.400 | 30 1. 90 1. 20 7 
Median (gain) 7 5 . 20 on 2 4 , I 
Mean (gait 72 65 17 68 26 42 
| =.34 =. 46 th 
oM 072 059 093 083 040 (p) 092 
iS 
{ rom the above table it may be seen that the experimental group did 
slightly better than the control group in computation, making approxi 
th 


utely two and one-half months greater gain. This is significant in ’ 
view of the fact that they were not subjected to drill or “practice” proce 


i 
dures. There were more high scoring individuals in the control group, «7 
. denced by the fact that their median was higher. The greater range of 
; scores made by the experimental group is evidence that their achievement : 


af 


rained difference is not statistically significant. However, as D/8&D (.17 


omputational skills was not as uniform as that of the control group In 
the experimental group clearly surpassed the group 
development, although again the range is much grcater This indic 
er flexibility of provision for individual differences in al ility, the mor 
pul ils of the experimental group making greater pr 5S | 
pu pils making smaller gains than the corresponding pupils of th 
rou} This is what one might expect from te liberalized and regi 
ted programs 
The standard deviations are rather high, might be expe {1 with 
groups and wide ranges of scores. The difference in mean in 
putation may be interpreted as follows: The chances are approximately 
17 does n differ 


xty-eight in a hundred that the obtained difference of .1 
m the true difference by more than +.093; the chances are ninety-nine 
} 


hundred that the obtained difference of .17 does 
28. Then the true difference 


not differ from th 


n 


rue difference by more than (+3 X -.093) 


; between —.11 and +-.45 and, since the lower range 1s negative, the ob 
093) 


true is 


1.8 the chances are ninety-six in one hundred that the 
-reater than zero, favoring the experimental group (5). 


In Reasoning, the chances are approximately sixty eight in a hundred 
hat the obtained difference of .42 does not differ from the true difference 
by more than +.092; the chances are ninety-mine in a hundred that the 
tained difference of .42 does not differ from the true difference by mor 
than (+3 X .092) +.28. Thus the true difference lies between .14 and 
and. as the lower range is positive, the difference is statistically significant 
The D/8D (.42/.092) of 4.5 indicates that the chances are 99-+- in 10) 
that the true difference is greater than zero, favoring the 
group. This result gives practical certainty (5) that the experimental group 
is superior to the control group in problem solving 


experime ntal 


There were seventeen pupils in each group whose intelligence gq 


The gains made by these individuals on before-and 


tients exactly matched. 
shown in Table V. The 


after applications of the achievement test are 
:mount of gain is shown in tenths of school-grade achievement levels. That 


is, .8 represents a gain of eight tenths of a grade according to the 


polation table of the test. 
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TABLE VI 
p REAS« G MApD! i ( MATCHE! 
INTE QUOTIE? 
Reas 
Mir } I 
4 
68 0 
) f 1 1 
6.4 2 ( 
fear 1 14 


Table VI shows that, for the pupils of equal intelligence test scor 
those in the experimental group approximately equalled the growth of the 
ontrol group in computational skill, They made a gain more than twi 
great as the control group on the reasoning section of the achievement test 
This would indicate that the learning of arithmetic through direct person 
experiences may be as effective as formal drill in mastering the fundamentals 
and more effective in the development of ability to understand and solv: 
problems. Comparisons of these matched pairs of pupils indicate that ther 
may be little relationship between intelligence quotient, within the limits of 
the range of this group, and growth in computational skill or proble 
solving ability. 

As in Table V, the Standard Deviations are high, probably for 
same reasons. In computation, the chances are ninety-nine in a hundred that 


the true difference lies between —.24 and +-.25. This indicates that th 
difference of .01 is not statistically significant. In fact, the D/8l 
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ol I [ that the chances are fifty in nuna¢rea 
rol group Il score above the experimet tal in tion 
In reasoning, the matched pupils show the same trend as the ent 
Vhat is, those pupils in the experimental ( were clearly 
eir gains. The chances are sixty-e1gn hundred that the « 
fference of .34 does not differ f1 th e difference by mor 
11. The ch ire f nit tair 
nce I 34 does liffe trom I rf fteren by ore tl 
11) I} it iS ] h 
vithin the lim: f d. s lower 10 
the obtained difference of s signifi The D/8D 1s 3 ind 
that tl hances a ] | 
tly score above their mat hed of t ontrol gro 
nif 
Vil 
H A ( } ( 
4 21 
lt le 
mparisons we e of the | of study. school marks in Ariti 
and classroom behavior of the two groups for t semesters umme 
tely preceding and following the experiment. That 1s, au ul tun 
the group taught in the spring, spring and spring for he group taught 
red four semesters « 


the autumn. Thus, the entire study covered I 


essions. Table VII shows these comparisons in terms of the number in 

h group making improvement, no improvement, or making 

luring the semester following their participation in the experiment than 


hey made during the semester preceding 1t 
above table that the experimental group had 


‘reer number of individuals making gains in all three items than did the 


It may be seen from the 


st 
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ARITHA 
>. 

bal 
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Also, fewer of them showed ‘‘no improvement’. It ts int 
that both groups had very nearly the same number maki 
noorer ( ter the experiment than during the semester preceding 
that tl ontrol group had more individuals showing deterioratior 
vior. Altho he differences ar ill, this may 
| riencing a liberalized, { ional progr hav 
ff to a formalized program than has been as d. | 
a} ) his pt nt 
[he comparative ratings of the two groups in emotional stability, ini 
{ qualities of democratic living were determined by omparison 
h had been written by the teacher and by selected observer 
They were validated by three judges who inspected them carefully, grou 
to aspects of behavior treated, and rated them according t 
whether t! how d evi lence of that behavior being conspicuously preset! 
yr al t. Approximately eight hundred anecdotes were written and u 
able VIII shows the comparisons of the groups on eight aspects of behavior 
The ratings are given in percentages to make comparison clearer. 


TABLE VIII 


COMPARATIVE RATING OF THE Two Groups ON EIGHT ASPECTS OF BEHAVIO! 


Experimental Control 

Group Group 

pects of Behavior Rated - 
| Behavior | Behavior | Behavior | Beha 


Present | Absent Present A bse 
| | 
for Others 9] 09 76 24 
stior 79 68 32 
Er 71 29 . 53 47 
Ir 92 OR 19 
Intelligent Inquiry 81 19 71 29 
N Self-dire RS 12 | RE | .14 
Self 97 .03 | 68 
Table VIII offers evidence that the children in the experimental group 
showed desirable attitudes, social behavior, and evidences of emotional 
; stability with more frequency than did the control group. It is significant 


that the control group was rated lowest in emotional stability (53 percent) 
and in cooperation and habits of self evaluation (68 percent), while the 
experimental group was rated highest in self evaluation (97 percent), initia 
tive (92 percent) and in consideration for others (91 percent). Emotional 


— 
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re 
Ari 
1, 
rescs., 
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ls 
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" as rated lowest ot the eight aspects ot behavior I< 
ercent and 53 percent respectively) but the experimental g 


higher than the control. 


y 


vidences from the judges’ ratings of the anecdotal material indicate 
activity-experience program was more ettective in develo; 

i sonality attributes than Was the tormalizead program owever, 

n the data on this aspect of Une study with any 


xtrapolate from 

} 1 } 

legree of certainty, as the total field of experiences contribute 

development and, while the experiment dealt with Arithmetic 


many other influences, both within and 


ne pupils were subject CO man \ 
hool. On the other hand, the fact that the anecdotal material 
ollected during the arithmetic period exclusively does gis 
clusions drawn from the comparisons 
CONCLUSIONS | 


nt 


[The authors of this report wish to emphasize the point that the exper 
was quite limited, being restricted to one subject on one grade level 
‘ne school, to one teacher and two groups o! pupils, and to one semes- 
work with each group. Within these limits all practical precautions 
taken. However, in view of the limitations of the study, the data 
wed should be regarded as tentative in character and received open- 
ledly. The study indicates the importance of continued research upon 
lar educational problems. 
The results of the experiment indicate that different instructional pro- 
It in different kinds of learning. Direct, first-hand experi- 


es with projects and enterprizes in which children have a personal interest 


ved more effective than, vicarious experiences and drill procedures in 

eloping the ability to solve problems as this ability was measured by the 

Arithmetic Reasoning’ section of the achievement tests. 


The functional use of arithmetic proved as effective as drill procedures 

leveloping computational skill. as that is measured by the achievement 
+s True or “functional” learning emphasizes discovery, thinking, and 
blem solving. Learning “facts” or “tool skills” as a prerequisite to their 

e in “thinking” apparently is not as effective as mastering the facts or 
ols through use in thinking upon problems of personal concern to the child. 
The other members of the school staff expressed themselves as being 


ndisturbed by the activities and procedures of the functional program. In 


; 
P 
it 
) 
a 
al 


that ey used incidcn rom Mal prog nin 
mples of to} det scussion. Thus it ma 
ner I \ aeveioys funct onal 
} heir ow lassrooms without w ing tor tl ntire 
j cI I tnis Sti ly na i ‘ talized ins 
th e limits of the erial irly provi 
{ expenditure of money by the teacher. 7 
5 m » DE IMILIALIVe, riginaricy and insign 
f ing which various activities may have. The 
She must know the individual needs, interest 
oO! na ic nergy in cw fil 
1; 
| tanda h nent tests indic tha 
material in a course of study for a fourth gt 
rien Also, that ncret terials and “‘ali 
rnces. ALISO, that concrete Materials an 
tfective than abstract examples and ‘‘artificial’’ prol 
i 
From the information secured, the experience program app 
I rt 
ve tl rmal program in developing emotional stability, d 
ty habits in children. 
A lenging item in the findings is the evidence that, within cet 
ials of instruction may be more important than | 
nt of certain skills and abilities. Further research is ¢ 
Many individuals have emphasized the need and importance of a g 
of inquiry throughout the school system with a continuous proce 
t evaluating educational processes and products. It has also been stat 
ee tch should be done by teacl ince ther 
nat much OF tine ed esearch snouid be aone Dy teachers since they 


usually the first to feel the pressure of unsolved problems as well as th 


group to put into effect the solutions found. One of the major results o! 
this study may be the evidence that, without unusual equipment or elabora 
organization, individual teachers may conduct small experiments in trying 


out various methods of teaching and in attacking problems of which th 


have become aware 
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SOME FACTORS AFFECTING A TEST SCORE IN DIVISION 
OF DECIMALS 


Foster | GsROSSNICKLI 
New Jer ey State Teachers College 
Jersey Cily 


urranged at random as to type of problems or difficulty best 


THIs investigation aims to show how the sequence and the difficulty 
<amples affect the score a student makes on a test in division of decin 
The experimental subjects were 409 pupils selected at random in n 
school systems to Jersey City, in Grades VI, VII, and VIII, who had 
taught all phases of division of decimals. The number of students in 
rade was about the same. 


There were two forms of the test which are designated Form A 


Form B. In al 


out half of the group in each grade, Form A was given 
ind then followed by Form B. In the other half of each group, the sequer 
of the tests was reversed. 

Form A was one of four forms of a test used in a previous study by th 
writer. This test sampled the four kinds of examples possible in div: 
of decimals. They are: (1) Dividing a decimal by an integer; (2) dividing 
two integers with a decimal in the quotient; (3) dividing an integer by 
decimal; and (4) dividing a decimal by a decimal. The test was divided in 
two parts of 21 examples each. One part contained easy examples and t 
other part contained difficult examples from the standpoint of the divisio 
operation. For each type of example in the easy part, there was a corr 
sponding example in the difficult part 

On the easy part of the test, the divisor was a one-figure number, or 
was a two-figure number in which the estimated quotient was the tr 
juotient. In the difficult part of the test, the divisor was always a tw 


figure number. When the divisor was a two-figure number for the « 


examples, for the corresponding difficult examples the estimated quotient 


was not the true quotient. The examples in each of the four parts are giv 


Grossnickle, Foster I Types of Errors in Division of Decimals”, Elementar 


School Journal, XLII (November, 1941), 184—94 


338 


Fditor's Note: Arithmetic is one of the school subjects to proft greatly 
by t ‘ tion of ¢ rch t niq The author finds easy exercise 
t 


ent 
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Easy Examples 


is 3) l 2 j 14) 19.¢ 
6 s 2.4 14 21 18) 4 
8) 14 
i4 16) 2 
1. 3.2) 432 a 6) 64 1.¢ 
e. 7 27 
1 ) 
2 4) .172 2 6 
1 {f. 6 162 26) 148.2 3.¢ 2 
g- 6.8 34 ‘ 1¢ 912 g 3 28 
4 l i 12.% 


The test given above was called Form A. Form B included the same 


d in a different order. On the latter form, all of the 
and then all of the difh 
Each pupil took both 


xamples but arrange 

isy examples were grouped in a random sequence 
examples were arranged in a random sequence. 

‘rms of the test in the order prescribed before. There was not a ume limut, 

» each pupil completed both forms of the test. 

sles for both the easy and the dith 


The mean number of incorrect exam} 
test The differen € be 


lt examples was determined for each form ot the 


ween the means for each group in both forms on all three grades was 


ompared with its probable error. The formula for determining the prol able 


cor of the difference of the means was the formula which allows for the 
pared. These data are shown in Table I 


relation between the items com 
Table I shows that more examples are solved incorrectly for both easy 
nals when the examples are arranged 


ad difficult examples in division of decit 


Difficult Examples 3 
4 

[ 
Ine 
LS) 
ver 

4 


NAL OF EDUCA (RCI 
j l nce nan when they are grouped according to Ly pc 
Form <A. The difference, though small, | tatistically significan 
G VII { VIII and almost statistically significant for Grade VI 
the latter case the chances are at least 99 out of 100 that 
hw rr t is greater than zero 
TABLE | 
COMPARISON OF Ri rs For Easy EXAMPL! AND For DIFFICU! EXAM 


ForMS A AND ForM B 


Differs 
r between Mean Number of 
Grade and correspond Incorrect Examples P. E. Differer 
For ing scores 
n both Difficult Fasy Dif! 
f ~ Examples Example Examples Ex 
I \ 
( VI (138) # 
I \ RGet 4.32 =. 293 16 88 
I I 4.84 i9= 19 
( Il 
\ Se 4. 04 =. 276 
VITL «1 
\ 2.44.18 2. 73 19 
I 794 2. 86 +. 193 13 4.38 
f pr 


t Subscript e refers to easy examples; d, to different examples 


In Table I, the easy and the difficult examples on Form A were « 
pared with the corresponding kinds of examples on Form B when 
sequence of examples was different. Next the mean number of incort 
easy examples was compared with the mean number of incorrect difficu! 
examples for Form A and then for Form B. The difference of the mea: 
was compared with its probable error. These data are shown in Table II 

Table I] shows that the differences between the number of incorré 
easy and difficult examples on Form A were due to chance for all thre: 
grades. The same is true for the differences between the two types fi 
Form B. These results are in agreement with the results found on a previou 
investigation by the writer. In the study cited, Form A was used and th: 
difference between the means for easy and for difficult examples was con 
pared to its probable error in each of the same three grades used in this 
study. The ratios were as follows: for Grade VI, 3.66; for Grade VII, 2.77 


VIII, 2.82. 


imf{ 


n division 


ade VII 
e VIII 


division examples co not 
in division of d 


ples of this type 


Since both of these inde 


€ imals, there 1s no 


that could not 


ba 

Eixar 

4.84 

82 1. 80+ 

a3 04> 

2. 44 

73 


a test in division of decimals. Feder* toun 


lirections and arrangement of items on 
Rrueckner and Hawkinson* found that the ex 
tructural difficulty could be placed in sequence 
validity of the test. It is clea 


any 


same problem offered in this study 


When items of the same type are groupes 


reliable diagnosis from the results than 


2 Op. cit. p. 192 
* Feder, Daniel D. 


lent Performance in a Test” 
50), 

* Brueckner, Leo J., 

at of Items in a Diagnostic Test 
44), 


28-35. 


a¢ 


351-57 


“The Effect of Direction 


, Journal of Educa 


and Hawkinson, Mabel J 


Elementary 


appre 1a 


No published data are available dealing with the arrangement ¢ 


r that neither of these investigations 


nt investigations prove 
+} 
it aimcully Ol 


advantage 


1 by using easy 


be obtained 


Exam] 

ples f 
293 1. 83 2 
i9 
270 2¢ 
12. 263 

=. 183 2. 86 193 38 
19 13 


yf stems 


d that a combination ot explicit 


test affected scores made 


amples in fractions of the same 


without impairing the 
dealt with 


on it 


1. it should be easier to make 


when the items are dispersed 


and Arrangement of Items on stu 
tional Research, XXX (September, 


The Optimum O1 ler of Arrang 


School Journal XXXIV (January 


EST SCORE IN DECIMAL 
pend 
i 1. 
LA it 
PARISON OF RESULTS For | AND DiFFl 
FORM TEST 
Mean } I 
r between 
| 
Grade VI ' 
| 
Gr 
Gra 
A 
tn 
‘his 
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hroughout the test. The writer® showed, however, that all errors in divi 


of decimals are chance errors except those in which the point is mis} 


vhen an integer is divided by a decimal. In that case, a reliable diag: 


e made from one illustration. It follows, then, that no parts 
fit accrues from grouping like examples which may not be obtained fr 
the items at random sequence, except difference in ease of scori: 

from Tables I and II, two conclusions may be drawn. First, the sequ 


of examples on a test in division increases the difficulty of the test. Sec 
itcult division examples have no more diagnostic value than easy 
examples in division of decimals. In view of these two considera 
diagnostic test in division of decimals should have the test items 

in a random sequence instead of being grouped according to the four p 
types. The examples should be easy instead of difficult from the standp 
of the division operation. Easy examples in division do not require as n 


I 
ime for their solution as do difficult examples but the diagnostic value of th: 


easy examples in division of decimals is as great as for those which 


difficult. 
Grossnick Foster | Kinds of Errors in Division of Decimals and 7 
Constancy”, Journal of Educational Research, XXXVII (October, 1943). 110-17 : 
n 
ne 
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rHREE STUDIES ON THE EFFECT O! COMPULSORY 
METRIC USAGE 


GERTRUDE HING YORKI 


of the metric system has create 1 a mixed system‘and confusion in thinking 


It 1s understandable that the leaders of the French Revolution want 

tid of the flagrant abuses conn‘ ted with weights and measures just 
hey wanted to overthrow everything else which was a part ol the decad 

h Monarchy’s regime. Everything in the “new order” was to be new 

they were in an enormous hurry, working feverishly to revolutioniz¢ 

nhase of French life. So to the brilliant mathematicians ind scientis 
the Académie Royale des Sciences they turne d over the task of creating 

w"’ system of weights and measures. Thus the metric system came int 

a masterpiece of logic and mathematically perfect but, from the point 

¢ view of those who had to use it, most impractical and inconvenient. Trade, 

justry, and the common people were not consulted, but the use of the 

netric system was made compulsory first in France and later in other parts 

the world where the system has been adopted. What have been some of 

he effects of compulsory metric usage? Several investigators have studied 

his problem. 


An outstanding early study in this field was made by Halsey? in 1919 
He investigated “the claims made for the metric system, and esp ecially the 
laim that its adoption is necessary in the interest of export trade.” To get 
unswer to the latter part of the problen 1, Halsey first sent out some 6,000 
stionnaires: to manufacturers in the United States. His conclusions, based 
in analysis of the 1,445 questionnaire replies,* are as follows 
‘ Frederick A. Halsey, The Metric Fallacy New York: The American Institute 
f Weights and Measures, 1919 


lbid., p. 35 
Of these, 284 were from manufacturers engag in export trade f! ten to 
enty years; 225 trom ma IE ACIECES engaged in export trade fron twenty to forty 


rs: 48 from manufacturers enga ged in export trade from forty to sixty years; and 
from manufacturers engaged in export trade from sixty to one hundred years of 


- 
Now Yorke Ci 
r\ oft t t 
Editor's Note: The author studies the compulsory us¢ 
more 
443 
4 


That the commerce of the world is conducted by the Ens 


8207 d States expo! rs to metric 

ric system at all: 140% use it partially and 3/10 « 
l merce, 1.6% of United States exporters use the metric sy 
eed: 380% make some use of it in shipme 
beca npelled to do so by the laws of foreign countries; and no exp 
Halsey next sent out 500 questionnaires translated into Spanish 

South America, Central America, and the West Indies. H 

eneral conclusion, based on an analysis of the 116 questionnaire 

from 16 countries, is that in the countries where the metric system has | 


idopted, confusion and disorder have resulted from the experiment in 


portion to the strictness of the enforcement of the laws making its 


\ second sizable study in this field was made by Kennelly* some sever 
teen years ago in nine countries of continental Europe. His problem 
research into the extent to which primitive® units of weights and measu: 
may persist in the European countries which have adopted the metric s) 
tem." Of the scope of his study he says, “In this report consideration 
given mainly to commercial residual units. Industrial residual units have : 
ceived only minor attention.’ He further delimits the problem as coverin 
principally the units of length, area (especially land), volume, and weight 
The report gives the personal opinions arrived at by Kennelly plus writter 
statements from some sixty officials in the countries visited. His conclusior 


briefly are as follows: 


1. There is overwhelmingly general use of the metric system for internal 
commerce and the affairs of everyday life throughout the countries 
investigated 

Vestiges of pre-existing systems are rare in France and Germany 
rare in certain countries like Holland: relatively common in Spain 


li ta ) 7 


» 2 
“Arthur E. Kennelly, Vestiges of Pre-Metric Weights and Measures Persisting 
Metrtc-System Europe 1926-1927, New York: The Macmillan Company, 1928. 
Non-metric 
lbid., p. 1 


were tabulated, an 


tied a background as 


he investigator 


he countries investigated metricisea* units are the commonest 
metricised units are the next commonest vestiges | e tend 
sappear or to become metricis¢ 1 at son round, simple value 
i 
f vctem: while non-metric units are the fal st vestiges. Iv 
foun he Rhineland inch anc ear 
Non-metric vestiges are likely to d vely early dat 
wetricised old units are likely to continue for a considerable period 
enient metric quantitics 


1 
Vestiges of primitive units tenc to persist longer in villages an 


| they tend to persist in land areas long 


in ties and towns ind they tena } 
they have disappeared in other fields of utility 


Vestigial units also occur in the manufacturing esta lishments ot 
1 in their external trade relations w th other countri 


ana 
i t ado ted the metric system but these units were not Cs} ecially 
gat his report 
The writer in 1938 undertook a study of this problem Part I of the 
estigation was a preliminary study which included library research, cor 


pondence and interviews with authorities in the field, and visits t 
j 


seums and machine shops for the purpose of developing as rich and 
possible for the problem In Part Il the research 


orevious investigators was studied, and the data of Halsey and Kennelly 


alysed, and interpreted. Part III consisted of field work, 
tabulation and interpretation. This field work was carried on for three 
inths in Brazik; Argentina, Paraguay, and Uruguay during the summer o! 
39, for the purpose of making a study of the problem on a numerical basis 
weights and measures actually being used were observed and recorded 
made every effort to secure representative and unbiased 


mplings. A summary of the number of places visited and the contacts 
de is as follows: 
Interior 31 Rural 18 
Coast -- 73 Cay . 86 
Total 104 Total 104 
Kennelly defines metricised units as old unit na which | been di 
signate some simple value, involving only one significant digit in the metric 
1 as, for example, the German “Pfund” (500 grams); submetricised units as old 
it values which are always bought and sold with metric-system apparatus and 10 


ving more than one significant digit, as, for example, th Netherlands “Elle 
’8 meter); non-metric units as old unit values which are still bought and sold 
| primitive system apparatus as, for example, the “rheinischer Zoll’”’ (1.03 inch) 


TSORY METR L'SAG! 
< 
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1n 
ent 
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g in 
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ry 


study in South America (Br 


n contin 


America 


h carrie 


h sheet had fiv 


he Halsey questionnaire 

guay) and the data of the Kennelly study i 
as the data gathered by the wt in South 
naster-sheets (18 by 24 inches), each of whi 

Length, ¢ ipacity, or Surfa Ea 


f ruled rtically and headed: Date, Country, Place, Metric,’ ¢ 
( \ Mr tal ulation it was po ble ti ount the nul iber of 
| d in th fl r tri 
ary 
Che foll table gives a com] 1 of the writer's findings with 
} +} be tud +} neral to wi 
i ol other two studies in regard to the extent n en 1 tO wl 
tomary weights and measures are used in the tries lied. | 
his table it will be seen that the per cent of customary { 
TABLE | 
A COM ( rHE NUMBER TIMES CUSTOMARY AND METRIC UNI Wi 
MENTION THE Writer's Fietp Stupy DATA, THE DATA OF HALSEY 
STUI IN SOUTH AMERICA, AND THE DATA OF THE STUDY BY 
KENNELLY IN CONTINENTAL EUROP! 
Halsey Study Yorke Study Kennelly 
Questionnaire Field Field and ( 
Units Brazil, Argen- Brazil, ficial Sta 
tina, and Uru- Argentina, ments) Cor 
guay Uruguay, and | nental bx 
Paraguay 
Customary 278 778 762 
Metric 355 1434 1967 
Total Number 633 2212 2729 
Per cent of Customary 44° 28 
Per cent of Metric 56 65% i2 


Halsey was approximately 44% ; by the writer 35%; 
In regard to the Kennelly data, it should be pointed out that he limited 
investigation to internal commerce. If he had included industries and 
ternal commerce (international trade) the percentage for customary us 


would have been perceptibly higher. The per cent of metric usage was 


approximately 56%, 65%, and 72% respectively. 


‘A metric unit is one of the forty-five (not including the franc) weight 
measures of the original metric system (1792) and logical extensions of the samc 

*A customary unit is a weight or measure which through the centuries | 
n the basis of usage rather than fiat 


survived 


and by Kennelly 28% 
} 


LOURNAL OF EDUC Mol 
1} 
\ ntin nd | 
Europe as well \ 
lated of | 
heading: Wert 
| 
ne 
Pe 
| 
in 
Ja! 


COMPULSORY METRIC l 


writer agrees, in 
Argentina, and Uruguay. 
it the extreme 


Ir ‘lating the Kennelly data the customary olumn at tl 
subdivided into the three classifications which Kennelly adopted 
1 submetricised, and non-mett In the writer's opinion such classi 
re not justifiable bec the units of weights and m res are of 
mnortance and not the mechanical apparatus of weighing and 
The writer maintains that any unit which is not one of the forty 
(not including the franc) wet hts and measures of the ort nal 


(1792) and logical extensions of the same, 1s 


ts and t res Were 


the tabulation it was found that stomary weights 


> times. or according to Kennelly’s classification, n tricised 


tit ned 762 
were mentioned 303 times, sul metricised 189, and non-metri ) 
giving a percentage of 280% for customary usage and 72% for metri 


Therefore, in the writer's opinion, the first four of Kennelly’s conclusions 


open to question at least, while some of the terminology of his report 


well as parts of the report itself show evidence of bias 


The following are some typical findings from the writer's field study in 


south America. It should be pointed out first that, 
4 great extent in the interior, whereas in 


eV ide d For 


in general, the use 


f metric units is disregarded to < 
ties the laws are more strictly enforced and, therefore, are 


Cl 
nstance, along the Amazon River it was found that two commodities which 
he natives sell irt quantity, sugar and wood, are weighed and measured by 
pounds)? and wood by the 


ustomary units—sugar by the arroba (32.47 | 
8.66 inches). The sugar is shipped in baskets weighing two arrobas 


palmo ( 
(approximately 65 pounds) and the wood, which is used by the river boat, 
Also the 


ut into lengths of four palmos (approximately 35 inches) 


IS 


principal cargo, gasoline and petroleum, destined for Manaos, is shipped in 
river 


barrels, labeled 53 gallons and 55 gallons respectively. Nuts along the 
129.88 pounds) and arroba: while rice, corn, fish, 


sold by the quintal? ( 
1 tobacco are also sold by the latter unit. At Santarém, a town hiv hun 
1 the 


lred miles up the river, oranges are sold by the arroba, the quintal, anc 


luzia (dozen), and the writer found here a waterman using a twenty gallon 
rasoline can for a measure. He was selling a can of water for 100 réis 


A bushel of oats weighs 32 pound 
There are 4 arrobas in a quintal 


Ag 
to 
+} 
if | 
} 
Wa 
a 


(15 cent in U. S. currency). In this connection Sefor Hardtmeier 
1 that he too, had seen su h cans used as measures for 
the interior near Bahia, and that the arroba is used there also for wet 
offee and sugar. The United States Consul at Bahia corrobora 
his statement in regard to the use of the arroba for weighing cocoa, w 


the Vice Consul at Santos stated, likewise, that the arroba and half arr 
sed in the nearby interior for coffee, sugar, salt pork, and cereals. 17 
ral store in Villa Sao Carlos, a village on the banks of the Amaz 
the alqueire (1.03 bushel) and quarta (1.03 peck) ; toba 
by 1 ibra (1.01 pound) and onga (1.01 ounce) ; and eggs and oranges 
luzia (dozen). Here distance is measured by the milha (1.37 mile) 
(4.09 miles) the writer was informed. A fellow traveler report 
when buying lace in Fortaleza, Ceara, and in Maceié, Alagéas, she |} 
n the native women measure lengths from the end of the nose to 
finger-tips. They also sell by the piece. One piece, which the lace-mah 


contained four metros (4.38 yards), actually was thirteen yards lor 


ating that this Brazilian woman did not comprehend even the appr 


length of a metro (meter). 


he situation in the cities, however, is quite different. Stricter insp 
yn and enforcement of the law, involving penalties of fines or imprisos 
nent, or both, cause people to devise methods of evasion. For instance, 
Uruguay where the enforcement of metric usage is stricter than in any of 
the other South American countries visited by the writer, one of the owner 
of a large importing concern in Montevideo explained that, in order to cor 
ply with government regulations which impose a fine if any weights 
measures except metric appear in catalogues or newspapers, his compat 
ssigns approximate metric units to imported goods. In their catalog 
therefore, a can of “Sanka Coffee” is listed as weighing 600 gramos (21.15 
yunces) ; a package of Grape-Nuts 420 gramos (14.83 ounces) ; a box of! 
Diamond Crystal Shaker Salt 800 gramos (28.24 ounces); while Hira 
Walker's London Dry Gin is listed as put up in a one litro (1.057 quart) 
botella. Another method of evasion was explained to the writer by the 
manager of a large general importing company. This firm sells towers bj 
number but the customer understands that these numbers refer to the heig! 
n feet. Thus, a number 50 “‘torre”’ is a fifty-foot tower. The same subt« 


fuge is used in Buenos Aires for bolts. A number 32 bolt means thirty-tw 


to an inch, the diameter being given 


the size in parts of an inch 
People in all countries where metric usage Is C mpulsory have 
} 


» to give up their convenient customary land measures, with which 


if 
familiar. and to use in place of these the inconvenient ‘are’ (119.6 


yards) or ‘hectare’ (2.47 acres). In regard to cattle breeding land 
ular, it 1S important to the razilian rancher to De abie visualize 
many cattle can feed on an alqueire (6 acres). In this connection it 
id be noted that ‘‘Brazil—Statistics, Resources, Possibilities,” an official 
ation by the Ministry of Foreign Affairs for 1937, gives on page 142 
ea of coffee cultivation in alqueires, and the coffee prod iction 


1s (33.3 pounds). The area of zircon deposits is given in alqueires on 


ire 


2? while the area under cotton cultivation is given in alg 


production in arrobas per alqueire. A footnote states that, © Th 
data was furnished direct by the planters in the act of buying the 
The United States Vice Consul at Santos also reported the use of 
jueire Paulista (6 acres) in the interior 
In Buenos Aires, Argentina, the vara (2.84 feet) and the squat 
square feet) are commonly used for measuring land. The “Bueno 
Herald” for August 28 and September 1, 1939, offer a number of 
nples of this. For instance, one advertisement reads, “Temperley in 


of station 20 minutes from Constitution. New boarding house, just 


ed in park of 7000 varas [19,880 feet}. Ten front bedrooms,’ and so 
The following is another advertisement: “Best part of Beccar, P. U 


orner of Acasuso, ground plot 450 vs. {1,278 feet} to be sold. Two 
res from station.’’ Needless to say metric measures are used also 

limber land, cattle-ranches, yerba maté or qu ebracho properties, in fact 
large estates in Paraguay, are sold by the legua or league (3.11 m les), a 
tary at the United States Consulate reported Legua is used, too, in 
iking of distance. For instance, an Argentine lady whom the writer met 
the S. S. General Alvear en route to Buenos Aires said she had been 


at a ranch located 40 leguas (124.4 miles) from Posados. Deeds of 


ourse, give all the measurements in Spanish units whereas the new 
eds use both customary and metric measures. 


In Uruguay, likewise, old deeds give customary measures: varas (2.54 
t), square varas (8.07 square feet), and so forth; while new ones give 
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measures, if the property has not been sold before and so 


nent is an original deed. In rural districts, as in Paraguay, estan 


(ranches) are 
284.13 feet) 


rgentina and Brazil. 


Tools 


nited States or England, are almost entirely calibrated to the inch. In 


ought and sold by the legua and by the cuadra (94.71 yar 


The findings in regard to deeds were the same for 


1 machinery, most of which are imported either from 


r industry 


istomary units are used widely: for river and sea nav 


n they are used excluisvely as they are, also, for time; and for tempera 


th kinds of units are used, most thermometers carrying the two scale: 


enneit 


and centigrade. 


investigation is as follows: 


iry of the general conclusions which the writer drew from 


The customary weights and measures used in trade and inc 


ount! 


s studied in continental Europe and South America, w 
its is compulsory, are those which are most convenient, 
of the people's thinking such as: the inch, the 
Next to these three in frequency of use in South America ; 


urroba (25.35 pounds)* and the palmo (8.66 inches). 


The 


used in 


or Br 


ountries st 


The 


llowing eff 


It has 


neet the 


cx 


in general, to which customary weights and meas 
he countries studied is approximately 44% as indicated by H 
izil, Argentina, and Uruguay; 28% as indicated by Ke: 
for continental Euro 
izil, Argentina, Uruguay, and Paraguay. Obviously, that is n 
onsequential because the use of metric units is compulsory in all of 


for Br 


compulsory use of metri 
s in the countries studied: 


weights and measures has had t! 


created a mixed system units never have beer 


lusively, even in France, where the customary tonneau de jauge 


mm (100 cubic feet) has been officially adopted,? together with cu 


mits 


ne, angles, and navigation, as well as many modified units, 


as the demi-kilogramme and the double-métre,* which are permitted t 


It h 


requirements of the law and yet allow the people to think in cus- 


is caused confusion in thinking. 


It has 


sions 


* Spanish 


* Kennelly, 


* Demi-kilogramme (livre or pound) 


calculating and making 


Double-métre (toise or fathom) 
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It has caused disregard and evasion of the laws 
It nas caused a great amount Ol social 


(1) The governments, for inspectors and enforcement; 


(2) Business, industry, trade. and commerce, for Iculat conver 
1 for machinery equipped with both customary and metric gages 
Due to the mixed system it has made learning in the field of weights 
more difficult for children in the schools, necessitating the 
of conversions as well as many additional uni 
One important implication of the writer's investigation bears upon the 
question of tea hine the metric system in th hools of the 
i States. The evidence beyond any doubt makes clear that it should 
taught as a basic system which will ultimately replace our present 
ISC 
i. The metric system as such exists only on paper. Actually in use 
re are a few isolated units, together with their halves and quarter 


The twenty-eight metric weights and measures which were le ralized 
e United States in 1866 are used scarcely at all except in laboratory 


+} 


where the gram and cubic centimeter are convenient For such spe- 

1 work these particular units should be taught when needed 

; The advantages claimed for metric weights and measures are pure 
lemic theory. In practice they have more disadvantages than advantages. 


{. Just as a nation’s language cannot be taken away and replaced over- 


ight. so its weights and measures cannot be either 


Another impTic ation bears upon the question of whether or not metric 
re should be made compulsory, enforced by penalties, in the United 

Again this study gives conclusive evidence that such compulsory 
ation would be a great mistake because: 


1. The use of twenty-eight metric weights and measures has been per- 


ve for the past seventy five years, and yet they have ma le no headway 
rit, except in the chemical laboratory 

The uniformity of the English system would 
m would result. causing confusion and useless expense, s ch as have 
experienced in Europe and South America. Furthermore, because the 
ed States is a highly industrialized country, the confusion and expense 
forced change to metric units would be much greater than in South 
rica which was little developed industrially when the change was 


tempted there in 1862 


be lost. and a mixed 
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DO PUPILS LEARN TO USE DIACRITICAL MARKS 


RALPH W. Houst 


B 
f Diacritical rkS a 
i 
these marks effectively 
DiackiTicAL. marks used with a phonetic respelling of an unkn 
wor nable one to pronounce the word correctly. The abuilit se 
ritics with a phonetic respelling of an unknown word is evidence 
oming increasingly independent of their teachers. The g 


mentary school aims to make its pupils increasingly independent « 


In no phase of elementary education is such an aim more imp 


ziving pupils the ability to analyze an unfamiliar word and arr 
at its correct pron inciation by using a complete symbolizati i pne 
A recent publication on the teaching of reading in the intermed 
rades makes the following statement about helping pupils to analyz 
known words: ‘Pupils usually benefit by a knowledge of the princi; 
governing vowel and consonant sounds, of the structure of words, of 


ritical markings, and of the use of keys to pronunciation provided in gl 
saries and simple dictionaries” (1:22). Another book on the teaching 
reading has this to say about pronunciation: “A good reader first of 


knows how to pronounce words. He knows the sounds of which the wor 
are composed; he recognizes the English sounds by ear, and by sight w! 
he looks words up in the dictionary. Such recognition requires ear traini 
through the early and middle grades, and a knowledge of diacritical ma 
(2:316). Hence, in the two sources mentioned above the authorities on 


teaching of reading have stated their point of view as to the value of teach 


the diacritical marks 


PROBLEM 


The problem in this study was to determine how well the public « 
mentary and high schools are helping pupils to acquire a mastery of a cor 
plete symbolization as a phonetic aid in making an independent analysis of 
unfamiliar words. The degree of mastery was to be evidenced by pupil 


scores made on a synthetic word pronunciation test. 


352 


MARKS 353 


PROCEDURI 


Test.—A test was prepared which consisted of seventy-live syn 
or nonsense words. The paper on which this test was printed was 
» as to make twenty-five squares The squares were n umbered trom 


, right, beginning at the top of the sheet, as follows 


a. et Each 


contained three synthetic words. The three words in any square on 
+ sheet were as much alike as to the sequence of I ish speech 
in the spoken words which they represented is it Was | ssible to 


order that the reader of this article may know which words were 
ced in the test, the words that were pronoun ire underscored. On 
sheet given to each pupil the words were not unders 
this survey 1s printed on page 354. 

Administration of the Test.—Having prescnted ¢a 

1 with a copy of the test, the examiner said, ‘I am going to pro 


one word in each square I will pronounce that word three times 


do not (after three pronun iations) have an awar r the s 
or order of the sounds in the word, please ask that the word be pr 


} again and again until you are satisfied that you have heard the 


speech so nds in that word 1n their pro} 
I t 


peech 
d of Scoring the Test [his test is much like a multiple-choice 
however, thought that guessing would be rather prevalent in 
mination. To correct for guessing th f R W (righ 
vice the wrongs) was used 
DAT 
lable I contains the scores made on the test used in this surve) Th 


ies are listed by grades rather tl 


lable I presents evidence which seems to indicate that pupils in the 
h grade learn very little about the use ot diacritical marks during thes 


semester in that grade. A mean score of U.</ OF . word out of a pos 


score of twenty-five words is evidence that better instructional mate 
ad more effective instructional methods should be used. Mean scores 


} 


178. 2.93, and 3.97 for Grades V, VI, and VII seem to present evidence 


licate that little growth in the use of the diacritical marks is a¢ hieved in 
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WORD-ANALYSIS TEST, FORMS A, B & ¢ 


1 2 3 
yath zoth zengk 
yaf ZzOV weng k 
yeth 202 vengk 
— 
| 5 6 
— 
shoung boo shan dé zam 
shoun boosh an’ do’ zam 
soung boos han’ do’ sam 
7 ~ 9 
- / / 
nof fool ger tel hu math 
noth fool ger til hu maf 
noth’ fool ger tal hu maf 
10 ll 12 
~ ate’ w 
ka’ zer dif in ma’ ta wo 
pou ka zur di fin mé‘ta wo 
poi ke zer di fin ma ta wo 
12 14 15 
sha‘va hi za lid ij nech a ni 
she’ v@ hi ze lid ij nesh’ a ni 
pe w ~ 
shev/ li za lid’ ij nich’@ ni 
16 17 18 
rozt na saj‘ lean sarg‘a hi 
ne’ saj’a lan sorg’a@ li 
a na’ sej‘a@ lan surg’@ li 
19 20 21 
kwer suf'o ni bu sho’ ne 
kwer 00’ ma sof’o ni bu sho’ni 
kwér ou’ ma set'o ni bu sho na 
- : — 
23 24 
v ol A v 
iz a wik no ta zhan dar rizh’ an 
wik no ta’shdn der an 
4 
ez a wik a as in about, sofa dér rizh’ Gn 
no ta zhan 
25 
- 
di_kot_am 
~ 
di két’ am 
di kat’ am 
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trades. Mean scores of 5.09 and 5.27 made by Grades IX and XIl 
indicate that little progress is made in Grades X, XI and XII toward 


fective use of diacritics in the public high schools used in this study 


TABLE I 


OF SCORES MADE ON A SYNTHETIC WoORD-PRONUNCIATION TEST BY 
1084 Pupiis In Grapes IV-XII 


Freque les by Graces 
Mid 
Interval Point | IV V VI VII | VIII | IX xX XI XII al 
‘ 26 25 
23 22 8 
2 2 3 1 6 
14 13 1 4 | 2 8 7 7 2 4 4 39 
11 10 13 | 27; 4] 3 24 2 23 11 22 186 
a | 7 5 23 12 20 25} 11 12 E 2 125 
4 | 43 985) 29 15 1 2 288 
17} 18] 15] 10 14 | 7 12 119 
3 1 —2 25| 38] 4] : 9| 161 
é 4 | —5 13 9 | 8 8 | 8 | 1 | 0 2 4 48 
| | 98) Mi ¢ 6 2 3 | 1 | 1 3 42 
| 3 | 2 | 1 1 0 1 ( 1 | l 10 
is | —14 4 | 0 | 0 2 | 0 1 | 0 | ( x 
. 16 17 0 | 0 | 0 0 | 0 ( 1 ( 1 
21 19 =| —20 1 | 0 | 0 | 1 | 0 | ( 0 | 0 | ( 2 
24 22 23 0 0 0 | 0 | 0 0 0 ( r 0 
27 25 | —26 1 0 0 | 0 | 0 0 0 ( ( 1 
Number of Pupils - 136 165 | 115 203 | 136 99 | 75 49 106 | 1084 
M 0.27 | 2.78 | 2.93 | 3.97 | 6.21 | 5.09 | 5.76 5.35 | 6.27 | 8.91 
6.52 | 5.85 | 6.04 | 6.63 6.19 | 5.58 | 6 16 | 6.67 | 5.28 | 6.48 
Cog 0. 40 0. 32 | 0. 40 0.33 0. 38 0.39 | 0. 50 0. 68 | 16 | 0 14 


SUMMARY 


The data obtained in this survey seem to present evidence which indi- 
ite (1) that pupils in both the public elementary schools and the public 
ch schools are unable to use the diacritical marks effectively, or (2) the 

used was unsuitable for obtaining evidence of a pupil's ability to use 
critical marks. 
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FACTORS OF LEADERSHIP AMONG SENIORS OF CENTRAL Hk 
SCHOOL, TULSA, OKLAHOMA 


YD JOHNSON REYNOLDS 
Central High School, Tulsa, Oklahoma 
Editor's Note: Through selection and training the Secondary Scho 
e of leaders. The author discusses the factors in leadership 

THROUGH their curricular and extra-class activities, the second 
hools constitute a rich field for the selection and training of leaders 
potential leaders in the art and technique of responsible leadership 
lemocracy. Since many of these activities form the basis for adult citiz 
ip, the schools have the opportunity of developing desirable social q 


ies and of curbing anti-social tendencies through appropriate guidance 


ining. Once we are able to associate successful leadership in the h 
hool environment with certain characteristics and traits and have reas 
le surance that they carry over into adult life, we should be mor 
ssful di ering leaders and potential leaders and in assisting the: 


plan their education and life work. 


Many investigations have been reported on the various aspects of 


rship. In the earlier discussions, such as those by Emerson and Carlyle, t 
author often detailed the characteristics to which he himself attributed 
ess of a selected leader.t Occasionally a modern writer employs 
subjective method of approach, but he builds his data around individ 
so selected as to eradicate all question as to their position as Ie aders. Altho 
a constant source of inspiration, these studies are limited in significance 


the fact they are highly subjective. 


Others approach the study of leadership as an outgrowth of situatio 
and circumstances, considering it as spontaneous and impromptu in o1 
and nature. Murphy, who used this technique, explains leadership asart 
sult of sociological, rather than psychological factors. Most prevalent meth 
is comparison of leader with non-leader groups in regard to certain char 
acteristics and traits. 

Specific qualities studied have a wide range and include such items 
haracter traits, intelligence, scholarship, achievement test scores, age, weig! 


* Thomas Carlyle, On Heroes, Hero-Worsh ip, and the Heroic in History (Bost 
Houghton Mifflin Company, 1907). 

‘A. J. Murphy, “A Study of the Leadership Process,’ American Sociolog: 
Review, VI (October, 1941), 674-87. 
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eight, sex, activities in and out of school, family relations, father’s occupa- 
socio-economic status, and family income. Ages of subjects studied 

ge from early childhood to adulthood 
Data for this study were gathered from the cumulative records of seniors 
) were graduated from the Central High School of Tulsa, Oklahoma, on 
May 31, 1940. These records represent a system of student accounting from 
first grade through high school. In collecting significant data on char- 
eristics and traits of student leaders, the writer selected achievement tests 
es, intelligence tests scores, teacher personal rating of students, student 


records in curricular and extra-class activities, and height. Each stu- 


received from thirteen to twenty-seven subjective ratings by teachers 
personality, leadership, and all-round promise items included in this study. 

Using as subjects those seniors who completed six and only six semes 

of work in this high school, 888 qualified from a total of 1,189 graduat- 

in May, 1940. Of these 888 students selected for this study, 437 were 
ited as leaders and 451 as non-leaders. Bases for designation as lead 
were: offices held as organization or club officials, awards, special recog 
in, officiating or participating in general assemblies, play participation 
lio broadcasting, student assistantships, captaincy of the athletic teams, 
lications, and other important committee services. 
Ten school supervisors were asked to concur in a plan of transmuting 
> points for honors earned as a leader into numerical scores. Cooperating 
this plan were: principal, vice-principal, assistant principal, boys’ coun 
1r, dean of girls, sophomore, junior, and senior class directors, and super- 
isors of dramatics and activities. A printed form containing leadership 
tems selected from the annual statistical report with spaces for ranking each 
em on a scale of five point intervals was submitted to the judges. As a 

lt of this evaluation, 1,938 opportunities for leadership were selected 
° consideration in this study. 


Records on height were obtained from graduation gown measurements 


Heights of boys and girls were considered separately, since it was thought 
that sex might make a difference in this respect. 


In selecting the group designated as leaders, the writer included all 
niors who earned five or more honor points by attaining one or more of 
1¢ leadership positions evaluated by the judges. Non-leaders were selected 


those who failed to earn five or more points by this means 
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Coefficients of correlation were calculated between the total leader 


> 


scores and the total scores on the eight items included in this study. R 


ire shown in Table 1 
It will be observed that leadership correlated .266 + .031 with Stat 

chievement scores, .279 + .035 with Sones—Harry scores, and .203 
with the American Psychological scores. These correlations, while not 
nificantly high, reveal a definite relationship between scores on achiev 
tests and leadership. Correlation of leadership with intelligence 

18 + .03 which, with the low probable error, would indicate that lea 
are somewhat more intelligent than the group composing the regular stu 
} 


TABLE I 
CORRELATION OF LEADERSHIP PARTICIPATION SCORES WITH ACHIEVEMENT TI! 


SCOR! INTELLIGENCE QUOTIENT SCORES, TEACHER RATING SCORES, 
AND HEIGHT FOR THE 437 LEADERS 


Proba 
Correlation | Error 
l 2 3 
Stanford Achievement 0. 266 | 0. 031 
Sones-Harry | . 279 | 035 
American Psychological . 203 081 
Intelligence Quotient . 218 030 
Personality Rating . 307 , 929 
Leadership Rating 891 027 
All-Round Promise Rating . 347 028 
Height— Boys . 039 | . 048 
Height— Girls —0. 072 | 0. 042 


Correlations among leadership and personality rating, leadership rating 
and all-round promise rating, resulted in .307 + .029, .391 + .027 
.347 + .038, respectively. These teacher rating correlations, with the lov 
probable errors, would indicate that teachers are able to detect leadership 
traits with a fair degree of success. 


For boys, correlation between height and leadership scores is negligible 
and is indicative, with its high probable error, of little better than chance 
selection. In the case of girls, height correlated negatively with leadershi; 
indicating that height in excess of average might operate against a gir 
leadership success. 

Aside from height, the general picture of high school leaders reveals 
the leader group as somewhat more intelligent and scholarly, with superior 


rer 
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in personality traits, when compared with the senior students who 


leaders 


In the correlations of Table 1, it will be observed that leadership ts 


1 directly with characteristics and traits of leaders. Comparison of 


t traits, 1 


with non-leader groups, with reference to Characteristics and ‘ra 
r study compares the 


» as to the nature of high school leaders. Furthe ly comt 


jers with the 451 non-leaders with reference to characteristics and 


Table 2 contains mean scores, with pr Dbabie crror f mean ) he 451 
non-leader group, the leader group of 437 d th e of 
eaders. Mean comparisons with probal le error were calculated from 


ement tests scores, intelligence quotients, teacher personality ratings, 


ights. From Table 2 it is seen that the entire leader group mean score 


Stanford test was 4.10 points higher than the non leader group and 


he upper quartile of leaders was 7.79 higher than non-leaders. On the 


Harry test, the entire leader group scored 13.70 points higher than 


aders, while upper quartile scored 36.40 higher than non-leaders. On 
p scored 9.05 higher than 


American Psychological, the entire leader grou 


n-leaders, and the upper quartile was 15.29 points higher than non 


fers. On intelligence tests the leader group scored 5.65 higher than non 


lers, and the upper quartile 10.6 higher than non leaders 


TABLE II 
COMPARISON OF MEANS OF NON-LEADERS, LEADERS, AND UPPER 
QUARTILE OF LEADERS 


Mean of Mean of Mean of 
Non- P. E. Leaders PI Upper P. F 
Leaders M M Qu “4 of M 
Leaders 
ql 2 4) 4) ‘ 
tanford Achievement Test 91. 35 0. 0356 95, 45 101 94 14 651 
es-Harry Test ales 167. % 2. 48 181. 60 2.18 204. 3 4.51 
can Psychological 
est | 78, 30 0, 70 1 1.44 
gence Quotient 107. 06 0. 44 12. 71 0. 42 117. 66 0, 86 
sonality Rating 8.18 0. 012 3, 49 0. 012 3. 68 0. 026 
Lea — Rating 2.95 0.011 31 3. 51 
All-Round Promise Rating 3. 11 0. 013 : 01 9 029 
eight— Boys : 70. 37 0.013 70. 64 13 1.04 0. 20 
leight—Girls 65. 42 0, 009 65.2 l t 4 
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Teacher rating scores on personality rating scores show the same 
sistent increase from non-leaders to the upper quartile of leaders. In hei 
as a factor of leadership, there is less significant difference. 

Findings of the Tulsa study, when compared with the results of sim 
investigations, were substantially in agreement. An examination of inve 
gations of other phases of leadership characteristics and traits further empha 
sized that leaders surpass non-leaders on additional qualities stud 
Following is a summary of the findings of the Tulsa study and the res 


yf other investigations 


THE TULSA STUDY 


1. High school leaders exce] non-leaders in scholarship and intellige: 

2. Leaders rate higher on personality traits 

3. When the upper quartile of leaders are compared with the g 
eral group of leaders, the select leaders are significantly higher in scholarsh 
intelligence, and personality traits. 

i. Teachers are able to detect, with a fair degree of accuracy, per 

lity traits of leaders. 

5. Height is not a significant factor of leadership 

6. It was observed that a substantial proportion of the non-lead« 
ranked high in characteristics and traits studied. To the administrator a: 
teaching staff these individuals became a challenge. 

7. Cumulative records should be made more accessible to those pet 
sonnel staff members and advisors who are responsible for assisting stude: 
in planning curricular and extra-class activities. 

8. It is recommended that the supervisory staff of the high school a 
is a Clearing house in setting up a unified plan to train leaders and potentia 


leaders in the art of leadership. 


OTHER INVESTIGATIONS 


1. Reported scholarship and intelligence as significant factors in su 
cessful leadership. 

2. Desirable personality traits are strongly emphasized as qualities 
leaders and potential leaders. 

3. Height of high school leaders is not a signficant factor influenc 


success in leadership 


LEADERSHIP AMONG SENIORS 461 


1944 


4. There is a tendency for leaders to be somewhat younger than their 


5. Investigators did not agree on neurotic tendency as a factor influenc 


success in leadership. 
5 Studies on socio-economic status showed that leaders are more likely 


merge from families in the upper income brackets 
A larger percentage of leaders attend college than of non leaders 


4 


@ Leaders have more chance of graduating than non leaders and of 


aining in college a longer length of time 
9. Follow-up studies revealed that leaders in high school are more 


college, to earn larger salaries in business, and to be 


‘ly to be leaders in 
active in outside community interests 


Leaders follow more hobbies and outside activities than non leaders 


11. There is a definite trend toward detecting and training leaders 1 


high school for leadership service. 
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TRENDS IN HIGH SCHOOL SUPERVISION 


FRANK B. MILLER 


Morehead State Teachers College 
Morehead, Kentucky 


N In a rapidly changing social sc 

“ t Is today ar faced the need for adeq 
I ithor surveys certain practices in this y 
\ NSTANT re-examination of the trends in high-school supervis 


rvision for that matter, seems essential in order that 


we 
alive to the advantages and possibilities of high-school supervision that | 

is democratic in character. Although much has been written and said ab 

the need of more democratic teaching procedures in our schools, little 

been done to secure more information igen the possibilities and des 

ibility of democratic supervision.1 What ts more, little of practical val 

has pub lished that is of specific value offering remedial sugg¢ 

tions in achieving the desired end. 

Comprehensive information concerning high-school supervision has be 
lacking for some years. Six years ago the writer gathered considerable dat 
which school people considered valuable for the purpose of securing den 
ratic procedures in this field. To this end another study has beef made, 
we might say, the same study has been continued, supplementing and expa 
ing the information gathered heretofore. 

It would seem extremely difficult to secure the information desir 


» a type of questionnaire were used.’ 

Consider able divergence of views concerning supervision is freque: as 
found. The viewpoints are somewhat set off from traditional views in the * 
questionnaire. Current literature on the subject served as a basis for t! 
arrangement. 

Instruction is the most important activity going on in the school, 
the improvement of instruction is the most important aim which a supe 
visor should have in mind. A good practical definition of supervision mi 
be stated as “the technique of improving instruction” 

Mi 

I A. S. and Burton, Wm. H. Supervisi f Instruction. New Yo: ‘in 
\ t ind Co., 1926 

\ riginal questionnaires that contributed to this study are on file tog 
with t tabulations. 
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TABLE I 


DISTRIBUTION OF 


ived from 


re rece 


eT High Sch rl 
High School 

High School 
High School 
High School 

ation High School 

ligh set 

j High School 
I School 


y High School 
ster Hig! hool 
a | School 
High School 
g High School 


nty High School 


y County High School 


Since experience has been declared the best teacher, it se 


years of experience should help give value 


RESPONSES 


Total 

193¢ 1942 1936-1942 
21 
1 

14 

12 

114 106 220 


med logical! 


to the teachers’ reactions. 


In this type of questionnaire, provision was made for added items that 


be suggested by those participating. 


TABLE Il 


YEARS OF EXPERIENC! 


Average Elementary School Experience 
Average Secondary School Experience 
Average Supervisory Experience 


TABLE III 


Sex DISTRIBUTION 


omen 


Total 


1936 Group 1942 Group 


4.3 2.6 

10. 99 7.12 
73 RE 
1936 942 
i9 a8 
15 28 
68 
12 | 2 
14 
14 


that | R f 
cs 
tals 5 
dat | 
sire 
the 
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nt 
Men 
Married Women 
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TABLE IV 


DISTRIBUTION OF SUBJECTS TAUGHT AT SOME TIME OR° OTHER 


Number Teaching It 


Subject 
1936 1942 
English 42 
Mathematics 47 26 
Science 24 
History 22 9 
18 
e 11 12 
nomics 11 8 
11 
rant 
fh 
Germar 
Industria! Arts ‘ 2 
mercial ‘ 
Physiolog 
° 
4 
1 


Health 
Education 


In 1936, fifty-seven out of 114 had no elementary school experien 
One hundred had no supervisory experience, while 14 did have. 

In the 1942 group eighty-nine had no supervisory experience, while 
lid have. The 1942 group included 72 who had been supervised and | 
who had not been supervised. Fifteen failed to answer either way. 

The average college attendance for those reporting in 1936 was 3.4 
years: for those reporting in 1942, it was 4.23 years. 

he average years of being supervised for all amounted to 5.03 in 193 
for those in 1942. it was 5.12 years. 


TABLE V 


EXPERIENCE OF HAVING BEEN SUPERVISED 


1936 1942 | Total 

Have Been Supervised At Some Ti 65 72 137 
Have Not Been Supervised At Any Ty me 45 19 64 


Failed To Respond ‘ 4 15 | 19 


Occupa ns i 
Greek l | 0 
Sul ite 0 l 
0 
| 


lence 


193 


ire as su} 


TRENDS IN HIGH SCHOOL S! PERVISION 


meone has said that “the leading test of su sful supervision is 
the attitude of the teacher towards the supervisor’. Psychologically 

traits found in supervisors readily develop attitudes within the 
ed. The trait list assumed in this study was taken from Charters and 
in the questionnaire to supp/ement the list with 


if 


with instructions 
re OF the 28 traits that might characterize the secon 
are listed in 


ra lary school 
six received major consideration. The eight highest 
follows: 
TABLE VI 


ANALYSIS OF TRAIT: 


193 1942 
‘ 
62 
t 64 
48 
rsonal Appearance 49 
uld be noted that with the 1942 group :s holarship’” gave way t 


personal appearance’. Is _ this significant? Generally, however, 
I 
mc 


follow the same sequence tn both grout 


It is to be noted that these traits paint very definite 
nality. The supervisor should be one who has high intelligence, wide 

interests. together with the initiative and resourcefulness to push 
to completion, yet who is considerate of others and able o-operate 


tr 
ra 


aits mignt 


hem. Several people indicated that more 


r, yet it is the OUT STANDING traits that mark the individual for 


The selected traits, designating the type of person high-school teachers 
ervisor, indicate that the one who knows human relations rather 


a friend rather than a “boss’, ts a 


subject-matter, one who makes 
rable supervisor. 


Charters, W. W 
g The University 


and Waples, Douglas. wealth 
of Chicago Press, Chicago, IIl., 19° 


a, 
No. $ 
id 19 
$ 5.4 
} 
ervisor, 
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TABLE VII 


SEX OF SUPERVISOR 


1936 1942 Total 

hould Be Man 26 | 40 | 6E 
Should Be Woman 16 3 19 
Sex I ‘ al 67 63 | 130 
Reply 6 0 ) 


The data might indicate that there is a slight preference for 


RELATIONSHIP OF PRINCIPAL TO SUPERVISOR 


In 1936, forty-six designated that the traits of a good principal and | 
a good supervisor were the same. In 1942, fifty-six reacted the same way 


As between a supervisor who is a “boss” and one who is a helpful 
friend only, forty-six of the ‘1936 group” indicated that they could best 


confide their difficulties to the latter. Twenty-eight of the “1942 group 
indicated their agreement. 


It appears that at least one-half (57) of the group in 1936 think the 
principal should have ultimate authority in the building. Forty of the 194 
group approved of this decision also. There is a slight alteration noted in 
1942. The other reactions under this rubric are inconsequential. 


TABLE VIII 


GENERAL VS. SPECIAL SUPERVISION 


1936 1942 
Supervisors Should Be Subject-matter Specialists 36 25 
Supervisors Should Be Educational Technicians. - 18 18 
Should Have Both Types news 59 63 


TEACHER DIFFICULTIES 


The choice whether the teacher's difficulties lie in the field of the 
technician or in the field of subject-matter was indicated decisively in both 
studies. One-hundred-eight in 1936 and one-hundred-two in 1942 (in the 


supervision 
4 
Nn 
| — In 
u! 
pe! 
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f their own difficulties) stated that the teacher's difficulties lie in the 
f the technician. Only a total of three persons in both studies reacted 
wise. This, indeed, has an important bearing on the training and on 
type of supervision desired. 
SUPERVISOR-TEACHER RELATIONSHIP 
[he opinion expressed under this rubric was also decisive. One- 
ired-six to seven in 1936 indicated that the supervisor should be an 


r only; in 1942 the score was ninety-five to eleven on the same issue. 


is in accord with the most advanced theory of today 


TABLE IX 


SUPERVISOR—SUPERINTENDENT RELATIONSHIP 


1936 1942 
Supervisors Should Make Reports Involving Teaching Efficiency 
to the Administrator én RY RO 
2. Supervisor Should Not Make Reports 5 10 
}. Teacher's Attitude Toward Supervisor Would Be the Same 
n Either Case 28 17 
4. Teacher's Attitude Would Not Be the Same__-. 46 | 50 


TEACHER RATING 


In the 1936 study, eighty teachers indicated that the supervisor should 
ite the teachers-and report only to them for purposes of teacher guidance 


improvement; in 1942, eighty-five teachers approved of this item. In 
36, forty voted that the supervisor should mot rate teachers for salary, 


tenure, transfer, and advancement; in 1942, twenty-three decided that way. 


1936, twenty-three thought that supervisors should rate teachers for the 
rposes indicated, while in 1942, twenty decided that way. 


CURRICULAR ACTIVITIES 


A score of 109 to 1 in 1936, and 97 to 11 in 1942, would decisively 
ndicate that the supervisor should function on a committee in making the 
urriculum, outlining the detailed course of study, and selecting the text- 


books, rather than for him to have complete authority in these matters. One 
person in 1936 and 11 in 1942 believed that the supervisor should not take 


iny part in these activities. 


N 
ma his 
y 
UP 

4: 
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TABLE X 


NEED FoR SUPERVISION 


There Is A Marked Need For Secondary School Supervision | 65 75 
here Is No Marked Need For Secondary School Supervision 39 23 


The result on these items is both surprising and interesting to 
writer. If these results should prove generally valid, it speaks well for t 
rapid growth of secondary education. They indicate a felt need, strivir 


1936 L942 
ld Follow An Announced Schedule. _. 31 34 
Supervis hould Follow An Unannounced Schedule 73 67 
hould me Only at the Call of the Teacher 7 
TABLE 
I ER IMPROVEMENT 
& 
4 
Rank Given 
I re fe a8) r al Activity 


I | I] Ill 
1. Supervision (including visits and con- 

ferences 38 (43 53 30 10 22 6 
2. Organized Professional Work (summer 


ac! , correspondence 2 86 (61 33 18 32 26 5 
Professional Reading 22 (9 | 47 $3) fA 31 7 (24 
4 Institutes, Teachers’ Meetings 10 3 17) | 14 17 | 79 6 
es in irentheses ar gures for 1942 


Supervision and organized professional work are close in their cout 
as to what the secondary school teacher thinks with reference to teach 
improvement. However, if we take the first and second rankings of supe: 
vision and compare them with the first and second rankings given organize 
professional work, the score stands 91 to 69 in the 1936 group, indicating 
some additional confidence in supervision. The 1942 group, however, gives 
these two items almost equal ranking. 


| 19396 | 1942 
nd an open attitude. 
XI 
SCHEDULI | 
| 


GENERAL COMMENT 


school has one business: to instruct its pupils. Education 1s becom 
ntific, i.e., diagnosis and prescription are replacing “patent me licine 


n education. The supervisor is in reality a human engineer. The supet 


ls to obtain the co-operation of the teachers. To d needs to 
them that he is competent by giving them real a d. It is, further 
essential that the supervisor convince his teachers that he ts sympa 


that he understands their problems, and that he desires to help them 


High school teachers do not ask agreement on ev rything. The studies 


bear out the fact that “when two men agree on everything, one is 


sary’ and progress is thwarted. 


writer's activity in these studies has tended to modify his concept 
lary school supervision The attempt was made to discover trends 
secondary school supervision. The studies m ke nm pret e to 
validity for their findings, although the data seem to indicate specif 
All in all, the questionnaire has served its purp¢ well, revealing 
items as fertile soil for further investigation and branding others a 


portant or academic. 


these two studies covering an interval of six years should prove to be 
cross-section of the sentiments and convictions of our high-school 
s generally, then supervisors with a “super” vision would still be 


Snoopervisors” are anti democratic, not even being worthwhile 


illed ‘‘necessary evils’. 


TREN! IN HIGH Fle \ j J 
rt 
| 
lone. 
t 
uche 
ipe! 
11z¢ 
atins 
gives 


A survey of status is up to-date only at the time 


ig has been made in the schools t 
hniques 


nerally reco 


FUNCTIONAL PROBLEM S¢ 
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*nized methods of invest 


und case-clinical. Historical events 


nts require verification under diffe 


e graduate departments of education, 


1S in 


ne 


has been 


rs an i Doctors’ 


itions. It is true that other 
too libe rally the 


candidates 


sely and 


There is 


Investig 


h may be applied ot 
igation—historical. 


have a way of trans] 


Har 


itilization of 


rent conditions 


oward 


however, functional 


handicapped by too narrow a definition of res¢ 


eraduate institution 


tional projects 
no reasonable e 


when n 


} 
d or loosely reported educational studies. However, espe 
where mo the candidates are field worke: 
pro m solving Is appro} ind 1s actually 
schools: tof example, p 
the Master's leve d “document project,” or “field st 


vel. Of course. the all important 
ion of renuine prob] 
d, rather than whether the proje 
rol f experimen | res in tl 


ideration is whet! 


cons 


sciences 


] 
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I terature of ed n is now so ex t lit ly hundred 
vnthesized reviews of the evider pecifi would 
n though effectiv work the 
Edu il Research (1941) and period \ ie Review 
———) zl R rch. Such reports s! mp! | organization 

1 avoid tl nning-bibliography t 
and t f 
elo} pre ition, al 
| 
) W! rep f 
l i i 

ll-reasoned account of the prob! yed 

importat is the end-pré n 

vorkbook, or manual 
The development 1 empiri | evaluation of a nit if 
1! 
pery SOTy |} } present real ch e! o the field worker ine 
vuld include a critical treatment oO e source f yrs that 

nto the developmen nd evaluation of the particular plan, inci j 
ri il background, current pt ictice or xpert lement or 


ritative opinion, ontemporary theory related literat 


J evidence, careful observation, and expt en ry 
pr A thesis may well present a piece of creative work of both intr ( 
i 


and educational significance in such fields as art, n 


rep wrt of the projec t sho ild inciude an analysis ot the 1 


onal significance of the partic ular piece of 


creative work; for example 
ting that interprets Mother Goose verse to young childret should hz 
i 


i itl iv<¢ 
ipanying essay reporting the psychol is of 1 eta 
I I I I 
methodological hni of compositior 1 t possibilities f 
i ot art nd children’s | rat 
ms extend tl re ol if 
e narrower lt and more col oO! ol ny 
ymmon with all scientific en ‘ hasize reflect: ind 
t in formulation of the pro lem and hypot! el t | f 
n of dat inalvsis of evidet nterpretation of conclusions, and 


Four reanization of the report. Carter V. Goon 
hes 


Department 


Address box KS to be reviewed and other communicauons to A . Barr, 


Education, University of Wisconsin, Madison 6, Wisconsin 


ih ntary text represents an 
ther attempt to ike the introductory 
in psychology more functional. It 

a psyci gy of you 

{1 purports to help the student answer 
these hat do you 
t of lit How will habits you 
f 1 or hinder you in your 


quest? How powerful is the role that 


your mental attitudes will be playing as 
you | ed? How can you learn to study 

lly? Can you detect the differ- 
nce between true fatigue and treacherous 
pseudo-fati What is sound thinking 
ind what wish thinking and how will 


they affect your achievements? Can you 
letect propaganda? Are you meeting the 
stacles in your everyday experience 
which thwart and discourage you? What 
are the secrets of building a character 
that will bring lasting satisfaction? Are 
you constructing the blue prints of a 


The information that the author be- 
lieved students would need in order to 
attempt to answer these questions” is 
included in some twenty chapters on 
topics like motivation, habit formation, 
techniques of study, feelings and emo- 
tions, thinking, heredity and environ- 
ment, personal adjustment, choosing a 
vocation and developing a healthy mind. 
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y pyect atter Of 
but the general method of expositi 
a far cry fro other elet itary texts 


as Dashiel’s “Fundamentals of G 


Psychology’ (1937) or even Ruch’s 


chology and Life” (1941). In gen 

Mr. Averill's writing style is very | 

lar, with ‘‘folksey’’ headings such as 

you keep your mind from wanderiny 

The w 1 of work is no veil of 

He y should not be a s 

3) we ed r sen Draif 

Others S$ ind include sections f 
ail re if h, wl ch ust ally eal 

search in psychology, 2) dr 3) 


4) fiction, and 5) essays. The refere 


he psychological literature are 

and the body of the text includes li 
that wuld be recognized 2 biect 
that would be recognized as objec 


psychological data. The author was 


d to illustrate his argument wi 


ISDOS¢ 
Gispose 


anecdotes and references to the nor 


scientihc literature than he was to 


forth the evidence from which his get 


eralizations were inferred 

The organization of the book seems 
have been well thought out. Each chapt 
includes a three or four page secti 
called “What's ahead in Chaper - 


then the body of the chapter, and a cor 


cluding series of exercises, “to help y« 
learn.” The bibliography has already bee 


mentioned. The section that purposes 


AVE LAWRENCE A., Introduct kK 
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the students learn includes not only 
y of the conventional essay type ques 
but in many instances suggestions 

student activities. These activity 


are liberally sprinkled through- 


the body of the text as well as at the 


f each chapter. In some instances 
pressed the reviewer as being su 
which few young people wou 

n. One of them urged the student 

t the pressing problems that people 


ge today (p. 274) 


1 bit hard for the reviewer to 
tely certain about the popula- 
which this text was addressed. In 
the author stated that he ha 


1 for beginning students of psy 


ey but he also spoke of adolescents 
vent on to say, that the persons who 

read the book had also “drawn 
the dusty curtain of the past and 


j beside Darius, Pericles, the 
Charlemagne, Elizabeth, Wash 
Bonaparte, Victoria They had 


} into the cultures of Orientals and 


ttals: of Moslems, Hindus, Chris 


Jews.” (p. vii). This certainly does 
ind like anything that high school 


id girls have done but, on the 


hand, the author's general style of 


ng and his type of illustration and 
seemed too immature for col 
tudents. As a matter of fact, Mr 


ill seemed consciously to be writing 


n to his readers as if he realized that 


would have trouble understanding 
he was trying to say and that they 


led, figuratively, to be taken up on an 


MILLER, Warp IRA. Democracy in Edu 
cational Administration: An Amalysi 
of Principles and Practices. New York 
Bureau of Publications, Teachers ¢ 
lege, Columbia University, 1941. Pp. x 
+ 11 


ALFoRD, Harotp D. P for 
School District Reors Con 
tributions to Education, No. New 
York: Bureau of Publicat I 


Mitiarp, D. Bett, A Pla 


HAROLD H. PUNKE, Law and Lial 


Pupil Trans portation Chicago Univ 


All four of the research studies | 
listed deal with important pha t 
school administration. The first three 
studies mamed reach beyond the statist 


aspects of the respective proble 


delve into procedures whereby 
in educational practice are achiev 


not achieved in local situations. It 1s « 
couraging to note an incre 
of researches grappling with the elusis 
factors of community sentiment, | 
maneuvers, and group leadership which 
are operative in local situations. G 

ally these studies are accumulating 

able information generaliz 


about the role and techniques 
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Address all research news and communications to Carter V. Good, 
| Teachers College, University of Cincinnati, Cincinnati, Ohio. 


Research News and Communications 


DOCTORS DISSERTATIONS UNDER WAY IN EDUCATION 


1943 


Ti t fourteenth annual list of 
D rt n 1c Way in ¢ lu 
cat lished 1 th January 
rurmbs t Journal Educational Re 
I wt list includes only the 
t t been printed in the 
January } ind n ber 
f Jou Tl f in order to 
ake a reasonably complete canvass of 
octoral st und way at present, 
tisn ary ex e ti four lists 
1941—44 
Completed dissertations may be located 
th th canvassing the annual bibliog 
raphies of research in education, pub 


lished by the United States Office of 
Education, although publication of this 
service has been suspended for the dura- 


uion of the war period, and through Dox 


ral Dissertations Accepted by American 
Universitic published annually by the 
H. W. Wilson Company 

In all cases the name of the student, 
thesis title, and graduate institution are 
giv id in st instances the major 

lviser or advisory committee is listed 


No differentiation is made in this com- 


pilation between Ph.D. and Ed.D 


1944 


The institutions that have sent 
for inclusion in the 1943—44 list 
California (Berkeley), California 
Angeles), Catholic University, Chic 
Cincinnati, Colorado, Colorado State ( 
lege of Education, Columbia, Corns 
Denver, Fordham, George Washingt 
Harvard, Illinois, Indiana, Iowa, | 
State, Johns Hopkins, Loyola (Chicag 
Marquette, Michigan, Minnesota, M 
souri, Nebraska, New York, North Ca 
lina, Northwestern, Ohio, Oklah 
Pennsylvania, Pennsylvania State, Pitt 
burgh, Saint Louis, Southern Californ 
Stanford, Syracuse, Temple, Texas, Wa 
ington (Seattle), Western Reserve, W 


consin, and Yale 


In the topical index, most of the tit! 
are listed under more than one heading 
for example, “A History of Clark ‘ 
lege” appears under both “history of 
cation” and “higher education.” 


The effect of war conditions on t! 
enrollments of graduate schools has b 
reflected again this year in a shorter | 
of new dissertations under way. Certa 
schools have reported no new doctor 
problems in progress 


. 
CARTER V. Goop 
University of Cinctnnat: 
| 
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+4 

stan second division of the topical 136, 146, 182, 193, 207, 210, 233, 291, 

lists a group of problems related 302, 320, 324, 325, 334, 335, 354, 357, 

. war effort. A similar list was in- 377, 391, 398, 399, 438, 446 

year ago in the dissertations History of Education and Comparative 
Education 4, 17, 32, 35, 43, 44, 46, 47, 


51, 56, 61, 62, 72, 79, 85, 86, 88, 90, 
TOPICAL INDEX 


nile idministration and Supervision 133, 165, 172, 180 193, ) 204, 
12. 16. 19, 24, 25, 33, 34, 213, 220, 233, 241, 243, 255, 256, 268, 
{5 48 50. $7. 59, 62, 65, 72, 275, 281, 282, 285, 286, 290, 291, 300, 
93. 96, 97, 99, 101, 104, 113, 302, 314, 318, 326, 327, 8 333, 335, 
22. 125. 126, 127, 129, 135, 136, 336, 349, 361, 374, 375, 376, 377, 387 
‘8 152. 161, 162, 164, 167, 170, 391, 397, 404, 406, 412, 431, 437, 440, 
73. 175, 187, 191, 212, 222, 446, 450 

226, 228, 231, 235, 237, 240, Preschool and Elementary Educat 
250. 254, 255 260. 263. 7. 28 27 62 83. 8 oe 13 
( 72, 282, 288, 289, 290, 292, 115, 118, 121, 124, 126, 127, 155, 165, 
9, 319, 322, 323, 326, 166, 181, 183, 187, 191, 198 230 
332. 333, 338, 339, 341, 342, 255. 259. 277. 285, 294, 298, 317, 318 


16. 350, 356, 358, 359, 360, 362, 331. 342, 351, 385, 388, 393, 395, 409. 
7, 372, 373, 381, 389, 396, 400, $12. 
2, 404, 405, 408, 409, 413, 415, 

118, 420, 423, 425, 426, 428, 429 17. $4. 67. 75. 108, 128, 130, 134, 14 


ag 27, 


M 136, 437, 440, 449, 450 


435. 43¢ 


Secondary Education it, 19,. 24, 
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